5-HT acts on nociceptive primary afferents through an indirect mechanism to induce hyperalgesia in the subcutaneous tissue.
We have recently demonstrated that s.c.-injected 5-hydroxytryptamine (5-HT) induces nociception by an indirect action on the primary afferent nociceptor in addition to its previously described direct action. Although the mechanisms mediating hyperalgesia can be quite separate and distinct from those mediating nociception, the aim of this study was to test the hypothesis that 5-HT induces mechanical hyperalgesia by mechanisms similar to those mediating nociception. s.c. injection of 5-HT induced a dose-dependent mechanical hyperalgesia measured by the mechanical paw withdrawal nociceptive threshold test in the rat. 5-HT-induced hyperalgesia was significantly reduced by local blockade of the 5-HT(3) receptor by tropisetron, by the nonspecific selectin inhibitor fucoidan, by the cyclooxygenase inhibitor indomethacin, by guanethidine depletion of norepinephrine in the sympathetic terminals, and by local blockade of the beta(1)- or beta(2)-adrenergic receptor by atenolol or ICI 118,551, respectively. Taken together, these findings indicate that like nociception, hyperalgesia induced by the injection of 5-HT in the s.c. tissue is also mediated by an indirect action of 5-HT on the primary afferent nociceptor. This indirect hyperalgesic action of 5-HT is mediated by a combination of mechanisms involved in inflammation such as neutrophil migration and the local release of prostaglandin and norepinephrine. However, in contrast to nociception, hyperalgesia induced by 5-HT in the s.c. tissue is mediated by a norepinephrine-dependent mechanism that involves the activation of peripheral beta(2) adrenoceptors.